U.S. Department 400 Seventh St,

. 3 S.W.
of Transportation May 11, 2000 Washington, D C 20590

Federal Highway
Administration

Refer to: HSA-CC66

Mr. Edwin M. Wood

Vice Presdent

Barrier Systems, Inc.

1100 E. William Street, Suite 206
Carson City, NV 89701

Dear_l\/l/ré%

In your March 6 letter to Mr. Dwight A. Home, you requested the Federa Highway
Adminigraion’'s (FHWA) acceptance for use on the Nationd Highway System (NHS) of three
different designs of your ABSORB 350 crash cushion as a Nationd Cooperative Highway
Research Program (NCHRP) Report 350 device for use at either test level 2 (TL-2) or test level 3
(TL-3). After reviewing the test reports and video coverage included with your letter, my Staff
recommended that some additional tests be run based on the design of the TI-3 ABSORB 350
and on its intended applications. On April 25, Mr. Owen Denman met with members of my Saff
and presented the results of the additiond tests that you conducted.

The ABSORB 350 is a non-redirective, gating crash cushion primarily intended to shied the
approach ends of temporary concrete banier in generd and Quick Change Median Barrier
(QMB) segments in particular. As noted below, the ABSORB 350 may also be used to shield
permanent concrete barrier at appropriate locations. The ABSORB 350 system consists of a
nosepiece assembly, followed by four, eight, or nine ement assemblies, and a
trangtion/attachment assembly. These assemblies can be seen in Enclosure 1. We note that
there are two types of eement assemblies and that these must be aternated when indalled. Both
types are made from low dengty polyethylene and have internd structura components and
connection hardware fashioned from ASTM A-36 mild sted. These dements are 800-mm tall
and 610-mm wide. When empty, the element assemblies weigh 48 kg each. When filled with
approximately 300 liters of water, they weigh 315 kg. The first dement in an array must be kept
empty to ensure proper performance. All other dements must be filled with water. The eght-
dement and nine-dement TL-3 desgns are 8.2 meters long and 9.2 meters long, respectively; the
proposed four-element TL-2 design is 4.4 meters long.

Test results were contained in two reports, both prepared by Safe Technologies, Inc., in Rio
Vida, Cdifornia They are entitted “NCHRP Report 350 Crash Test Results For ABSORB 350

Non-Redirective Crash Cushion (February 2000)” and a separate “ADDENDUM” to that report
dated April 2000. A tota of five tests were reported on an eight-edement array connected to

QMB segments. These were NCHRP Report 350 tests 3-40 (AET02), 3-41 (AETO01), 3-43
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(AET03), 3-44 (AET04), and a“modified” test 3-44 (AET11) with the actua impact point closer
to the rear of the inddlation to demongrate the effect of a rear corner impact. We concur with
your statement that for the particular design of this device, NCHRP Report 350 test 3-42 may be
waved. Summary sheets for the five tests are included as Enclosure 2. You requested a TL-3
acceptance of this design.

You aso conducted two tests of a nine-dement array. In the first of these tests (NCHRP Report
350 3-41/Aet06), the ABSORB 350 was attached to a free-standing temporary concrete barrier
consisting of severa 6-m long New Jersey shape segments. In the second test (NCHRP Report
350 3-44 “modified’/AETQ7), it was atached to a “fixed” concrete barrier to replicate a
permanent indalation. Based on the results of these tests, summarized as Enclosure 3, you
requested TL-3 acceptance of a nine-dement array when used to shield the ends of both
temporary (minimum 6-m long segments) and permanent concrete barrier ingdlations.

Finaly, you conducted NCHRP Report 350 test 2-41 (AET05) into a four-dlement array a a
nominal impact speed of 70 km/h and requested acceptance of this unit at TL-2 based on that one
test. Enclosure 4 is a summary sheet of that test.

After reviewing the information you provided, my gaff has concluded that the following desgns
may be considered acceptable for use on the NHS at TL-3 when such use is requested by the
gppropriate transportation agency:

the eight-element design when connected to QMB units when the leading top edge
of the firde QMB unit is tapered as was done in the test

the nine-dement design when connected to permanent concrete barrier or to
temporary concrete safety shaped barrier with individua segments having a
minimum length of 6.1 m

In reviewing the single test you conducted on the four-dement TL-2 design and comparing this
to tests run on other crash cushions a the TL-2 impact speed of 70 kmvh, we do not have
adequate data to conclude that the shortened ABSORB 350 fully meets NCHRP Report 350
evaduation criteria a TL-2. Previous testing of other TL-2 crash cushions has indicated that
NCBRP Report 350 test 2-40 may be critical from an occupant injury and vehicle stability
dandpoint and that test 2-44 may be criticd in regard to vehicle gability. Test results may aso
differ depending on the type of barrier to which the four-element ABSORB 350 is connected,
i.e.,, QVIB, permanent concrete barrier, or non-anchored temporary concrete barrier. Should you
wish to pursue acceptance of the ABSORB 350 at TL-2, please confer with Mr. Richard Powers
at (202) 366.1320 to determine which test conditions will be appropriate.

Because the ABSORB 350 is a non-redirecting, gating cash cushion, care must be used in its
application. As seen in your tests, vehicle penetration is likely to occur for angle hits from the
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nose to near the mid-point of the array and penetration/override of the system is possible for high
speed, high angle impacts near the rear of the device. Your test report states that systems like the
ABSORB 350 (i.e, al gating, non-redirective crash cushions) “should be gpplied to hazards that
are not likely to be impacted a an angle on the sde a any sgnificant velocity.” We note dso
that proper antifreezing agents must be used as filler when the ABSORB 350 is used in aress
where low temperatures can be anticipated. Other important usage consderations are noted in
Appendix E (Test Article Deployment Ingtructions) of Safe Technologies crash test report. All
users of this device should be made aware of the factors that contribute to its proper performance.

Since the ABSORB 350 is a proprietary crash cushion, its use on Federa-aid projects, except
exempt, non-NHS projects, is subject to the conditions listed in Title 23, Code of Federa
Regulations, Section 635.411. A copy of this regulation is enclosed for your ready reference.

Sincerely yours,

Frederick G. Wright, Jr.
Program Manager, Safety

5 Enclosures
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Figure 1. Summary of Results Test #AET07
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Barrier Systems, Inc.
ABSORB 350 Non-Redirective Crash Cushior
4.4 m overall (4 ABSORB sections w / nose)

Section length 1000mm, height 813mm,
width 610mm, mass 48kg empty / 315kg Full

Production Model
2000P
1988, Chewolet 2500 3/4 Ton Pickup
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Exit Conditlons
Speed (km/h) 9.7
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Impact Velocity (m/s)
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Postimpact Vehicular behavior (deg - gyro @ c.g.)
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Summary of Results Test #AET05

e <50.9 (cbserved <30)



Sec. 635.411 Material or product selection.

(a) Federd funds shdl not participate, directly or indirectly, in payment for any premium or royalty’
on any patented or proprietary materia, specification, or process specifically set forth in the plans
and specifications for a project, unless:

(1) Such patented or proprietary item is purchased or obtained through competitive bidding with
equalysuitable unpatented items, or

(2) The State highway agency certifies either that such patented or proprietary item is essentia for
synchronization with existing highway fadlities, or that N0 equally suitable altemate exists; or

(3) Such patented or proprietary item is used for research or for a digtinctive type of construction on
relaively short sections of road for experimenta purposes.

(b) When there is available for purchase more than one nonpatented, nonproprietary materid,
semifinished or finished article or product thet will fulfill the requirements for an item of work of a
project and these available materids or products are judged to be of satisfactory quaity and equaly
acceptable on the basis of engineering analyss and the anticipated prices for the related item(s) of
work are estimated to be approximately the same, the PS& E for the project shdl ether contain or
include by reference the specifications for each such materia or product that is consdered
acceptable for incorporation in the work. If the State highway agency wishes to subgtitute some
other acceptable materid or product for the materia or product designated by the successful bidder
or bid as the lowest dternate, and such subgtitution results in an increase in costs, there will not be
Federd-ad participation in any increase in cods.

() A State highway agency may require a specific materid or product when there are other
acceptable materids and products, when such specific choice is gpproved by the Divison
Adminigrator as being in the public interes. When the Divison Adminigrator's gpprovd is not
obtained, the item will be nonparticipating unless bidding procedures are used that establish the unit
Frice of each acceptable dternative. In this case Federd-aid participation will be based on the

owest price so established.

(d) Appendix A sts forth the FHWA requirements regarding (1) the specification of dternative

pes of culvert pipes, and (2) the number and types of such dternatives which must be st forth in
t itications for various types of drainage ingdlations.

(6) Reference in specifications and on plans to single trade name materias will not be approved on
Federal-aid contracts.

ENCLOSURE 5



